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� &UHDWHG�DV�D�SDUW�RI�1/0�LQ�����
² (VWDEOLVK�SXEOLF�GDWDEDVHV

² 5HVHDUFK�LQ�FRPSXWDWLRQDO�ELRORJ\

² 'HYHORS�VRIWZDUH�WRROV�IRU�VHTXHQFH�DQDO\VLV

² 'LVVHPLQDWH�ELRPHGLFDO�LQIRUPDWLRQ

� 7RROV��%/$67��������(QWUH]�������

� *HQ%DQN�������

� )UHH�0('/,1(��3XE0HG�������

� +XPDQ�JHQRPH�������
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� 3ULPDU\�'DWDEDVHV

² 2ULJLQDO�VXEPLVVLRQV�E\�H[SHULPHQWDOLVWV

² 'DWDEDVH�VWDII�RUJDQL]H�EXW�GRQ·W�DGG�DGGLWLRQDO�
LQIRUPDWLRQ

� ([DPSOH� *HQ%DQN

� 'HULYDWLYH�'DWDEDVHV

² +XPDQ�FXUDWHG
� FRPSLODWLRQ�DQG�FRUUHFWLRQ�RI�GDWD

� ([DPSOH� 6:,66�3527��1&%,�5HI6HT�P51$

² &RPSXWDWLRQDOO\�'HULYHG

� ([DPSOH� 8QL*HQH

² &RPELQDWLRQV

� ([DPSOH� 1&%,�*HQRPH�$VVHPEO\
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(	�����)�1&%,·V 3ULPDU\�6HTXHQFH�'DWDEDVH

• full release every two months
• incremental and cumulative updates daily
• available only through internet

ftp://ftp.ncbi.nih.gov/genbank/

Release 131 August 2002
18,197,119 Records

22,616,937,182 Nucleotides
110,000 + Species 

������*LJDE\WHV�RI�GDWD
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+XPDQ�*HQRPH�SXVK

5HOHDVH�����������PLOOOLRQ UHFRUGV
�����ELOOLRQ�QXFOHRWLGHV

'RXEOLQJ�WLPH� ����PRQWKV
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PAT Patent
EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites
GSS Genome Survey Sequences (48 files)
HTG High Throughput Genome (26 files)
HTC High Throughput cDNA
CON Contig
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BCT INV MAM PHG PLN PRI
ROD SYN UNA VRL VRT
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EST Expressed Sequence Tag 
STS Sequence Tagged Site
GSS Genome Survey Sequence
HTG High Throughput Genomic

�%DWFK�6XEPLVVLRQ�DQG�KWJ �HPDLO�DQG�IWS�
�,QDFFXUDWH
�3RRUO\�&KDUDFWHUL]HG
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RNA 
gene products
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JHQHV

80-100,000 unique
cDNA clones in library

- isolate unique clones 
-sequence once
from each end

make cDNA 
library

5’

3’
>IMAGE:275615 3’, mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTTAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGAT
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

>IMAGE:275615 5’ mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNCCC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG
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A gene-oriented view of sequence entries

�0HJD%ODVW EDVHG�DXWRPDWHG�VHTXHQFH�FOXVWHULQJ

�1RQUHGXQGDQW VHW�RI�JHQH�RULHQWHG�FOXVWHUV

�(DFK�FOXVWHU�D�XQLTXH�JHQH

�,QIRUPDWLRQ�RQ�WLVVXH�W\SHV�DQG�PDS�ORFDWLRQV

�,QFOXGHV�ZHOO�FKDUDFWHUL]HG�JHQHV�DQG�QRYHO�

(67V

�8VHIXO�IRU�JHQH�GLVFRYHU\�DQG�VHOHFWLRQ�RI�

PDSSLQJ�UHDJHQWV

KWWS���ZZZ�QFEL�QOP�QLK�JRY�8QL*HQH�
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$�W��P51$

�·�(67�KLWV

�·�(67�KLWV
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39,855 mRNAs + gene CDSs
87,006     EST, 3’reads
42,137     EST, 5’reads

+   32,571     EST, other/unknown
----------

201,569    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

25,474   sets contain at least one known gene
17,654   sets contain at least one EST
16,326   sets contain both genes and ESTs

8QL*HQH�%XLOG���
$SU���WK������

26,808
115,000,000 bp
25,498 expected genes
5% uncharacterized transcripts
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73,419 mRNAs + gene CDSs
1,181,855     EST, 3’reads
1,461,928     EST, 5’reads
+  616,609     EST, other/unknown
----------
3,333,811    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

22,431   sets contain at least one known gene
97,618   sets contain at least one EST
21,233  sets contain both genes and ESTs

8QL*HQH�%XLOG����
$SU���WK������

98,816

3,000,000 base pairs
30 K expected genes
80% uncharacterized transcripts
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Sequences Clusters

Homo sapiens human 3,739,155 104,214 

Mus musculus mouse 2,473,157 88,844
Rattus norvegicus rat 337,592 62,985
Danio rerio zebrafish 211,216 15,956
Bos taurus cow 128,040 10,511
Xenopus laevis frog 160,336 18,928
Anopheles gambiae mosquito 43,122 2,568
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Sequences Clusters
Arabidopsis thaliana thale cress 216,870 27,148
Oryzia sativa rice 81,977 16,724
Triticum aestivum wheat 199,738 13,278
Hordeum vulgare barley 160,069 7,686
Zea mays maize (corn) 140,279 12,071
Glycine max soybean                 174,243           8,543
Medicago truncatula barrel medic             92,195           5,721
Lycopersicon esculentum tomato                      70,552           3,779
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'UDIW�6HTXHQFH (HTG division)

VKUHGGLQJ

Whole BAC insert (or genome)

FORQLQJ�LVRODWLQJ

DVVHPEO\

VHTXHQFLQJ

*66�GLYLVLRQ
RU�WUDFH�DUFKLYH
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gaps
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�	$#	*)�1&%,·V 'HULYDWLYH�6HTXHQFH�'DWDEDVH

� &XUDWHG�WUDQVFULSWV�DQG�SURWHLQV
² UHYLHZHG

² KXPDQ��PRXVH��UDW��IUXLW�IO\��]HEUDILVK��DUDELGRSVLV

� +XPDQ�PRGHO�WUDQVFULSWV�DQG�SURWHLQV

� $VVHPEOHG�*HQRPLF�5HJLRQV��FRQWLJV�
² GUDIW�KXPDQ�JHQRPH

² PRXVH�JHQRPH

� &KURPRVRPH�UHFRUGV
² PLFURELDO

² RUJDQHOOH
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P51$V�DQG�3URWHLQV

NM_123456 Curated mRNA
NP_123456 Curated Protein
NR_123456 Curated non-coding RNA
XM_123456 Predicted Transcript (human, mouse)
XP_123456 Predicted Protein (human, mouse)
XR_123456 Predicted non-coding RNA
*HQH�5HFRUGV
NG_123456 Reference Genomic Sequence (human)
$VVHPEOLHV
NT_123456 Contig (Mouse and Human)
NW_123456 Supercontig (Mouse)
NC_123455 Chromosome (Microbial, Arabidopsis )

KXPDQ
PRXVH
UDW
IUXLW�IO\
]HEUDILVK
$UDELGRSVLV
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�+�)�NM_, NP_
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$$�FKDQJH
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Books

GeneMap

LocusLink

Taxonomy

Structure

UniGene

Protein

OMIM

BLAST

Genome

Genes and 
disease

Nucleotide

0 5000 10000 15000 20000

Users Per Weekday

%/$67�DORQH�
FXUUHQWO\��������VHDUFKHV�SHU�GD\

-XO\�����

3XE0HG�
XS�WR�����������VHDUFKHV�SHU�GD\
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50000
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&KULVWPDV�'D\
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Genomes

Taxonomy
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PubMed 
abstracts

Nucleotide 
sequences

Protein 
sequences

3-D 
Structure

3 -D 
Structure

Word weight

VAST

BLASTBLAST

Phylogeny
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-RXUQDOV

8QL*HQH
3XE0HG 1XFOHRWLGH

3URWHLQ

613

*HQRPH

%RRNV3UREH6HW

20,0

&''

7D[RQRP\

�'�'RPDLQV

8QL676

3RS6HW

6WUXFWXUH
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3XE0HG %LRPHGLFDO�OLWHUDWXUH
%RRNV 2QOLQH�WH[WERRNV
1XFOHRWLGH *HQ%DQN��(0%/��''%-��5HI6HT��3'%
3URWHLQ >*HQ%DQN��(0%/��''%-@��5HI6HT�

6:,66�3527��3,5��35)��3'%
*HQRPH &RPSOHWH�JHQRPHV
7D[RQRP\ 2UJDQLVPV�LQ�1&%,�VHTXHQFH�GDWDEDVHV
6WUXFWXUH 00'%��H[SHULPHQWDO��'�VWUXFWXUHV
'RPDLQV &''��FRQVHUYHG�SURWHLQ�GRPDLQV
�'�'RPDLQV &RPSDFW��'�SURWHLQ�GRPDLQV�LQ�00'%
20,0 2QOLQH�0HQGHOLDQ ,QKHULWDQFH�LQ�0DQ
613 6LQJOH�QXFOHRWLGH�SRO\PRUSKLVPV��DQG�PRUH��
8QL676 6HTXHQFH�7DJJHG�6LWH�PDUNHUV
3UREH6HW *HQH�H[SUHVVLRQ�DQG�PLFURDUUD\ GDWDVHWV
3RS6HW 3RSXODWLRQ�VWXG\�GDWDVHWV
8QL*HQH 1RQUHGXQGDQW JHQH�RULHQWHG�FOXVWHUV�RI

H[SUHVVHG�VHTXHQFHV
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1XFOHRWLGH

3URWHLQ

20,0

3XE0HG

0*&

$FH9LHZ

8QL*HQH

+RPRORJHQH

8&6&

+*0'

0DS9LHZHU

*'%

H�

613

(QWUH]

2WKHU�1&%,

1RW�1&%,

/RFXV/LQN

8QL676
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Complete (or nearly)

•Human

•Mouse
•Fruit Fly

•Malaria Mosquito

•Fugu

•C. elegans
•Plasmodium falciparum

•Arabidopsis

•Rice



14

1
&
%
,

(	��%	��	���
	�

1
&
%
,

��	�����1�
��	

/RFXV/LQN

1XFOHRWLGH

3URWHLQ

20,0

3XE0HG

613

0*&

8&6&

*'%

H�

+*0'

8QL*HQH

+RPRORJHQH

0DS9LHZHU

6WUXFWXUH

�'�'RPDLQV

&''

%RRNV

3RS6HW

*HQRPH

7D[RQRP\

3UREH6HW

8QL676

(QWUH]
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�6HTXHQFHV

� 5HI6HTV

� *HQ%DQN

�0DSV�² WKH�+XPDQ�*HQRPH�0DS

� 5+

� &\WRJHQHWLF

�$VVHPEOHG�*HQRPLF�6HTXHQFH

�*HQRPH�DQQRWDWLRQV

�(QWUH]�OLQNV

��
������

20,0

5HI6HT

*HQ%DQN�$FFHVVLRQV

GE613

8QL*HQH

)XOO�UHSRUW

3XE0HG +RPROR*HQH

0DS�9LHZHU

$YDLODEOH�IRU

+V KXPDQ

0P PRXVH

5Q UDW

'U ]HEUDILVK

'P IUXLW�IO\

+,9 +,9
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Entrez
0DS9LHZHU8QL*HQH

/RFXV/LQN

%/$67

5HI6HT�/LQN2XW

%/$67�/LQN2XW

Marker or
Location

Gene Name

Sequence

Database ID
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mutL AND human[Organism]
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+XPDQ ,OH��9DO

,OH��9DO
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Entrez
0DS9LHZHU8QL*HQH

/RFXV/LQN

%/$67
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Links:
pm PubMed

mv MapViewer

sv Sequence Viewer

ev Evidence Viewer

BL BLASTLink
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*UDSKLFDO�9LHZ 6HTXHQFH�'RZQORDG

+XPDQ�PRXVH�KRPRORJ\

(YLGHQFH�YLHZHU

PRGHO�PDNHU

*HQH�0RGHOV

(67�+LWV

*HQH�$QQRWDWLRQV
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² *HQH�QDPH��$OEXPLQ�

² 0DS�ORFDWLRQ��13+3���
� 30,'��������� '�6�����25�'�6����

² %/$67�PRXVH�13+3�
� 10B������


